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Nasonia vitripennis is a parasitoid wasp. It is a haplodiploid, which means that
virgin females can lay only sons but mated females can lay sons or daughters.
First, I tested females to see if contact would increase their activity levels.
Contact may cue a female that she has mated and/or that there is a lot of competition; in
either case it may then be beneficial to leave in search of suitable hosts. Second, I tested
them to see if mated females were more active and produced more offspring than virgin
females.
Previous studies have shown that the more the wasp is touched, the more active it
will be. Another study has shown that mated females are more active than virgin
females. To my knowledge, the number of offspring produced has not been studied.
My results show that wasps that were contacted were more active than the wasps
that were not contacted, and that mated females were more active than virgin females.
The mated females also had more hops, short flights, and long flights. However, the
mated females did not produce more offspring than virgin females. There was not a
relationship between time active and head size.
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INTRODUCTION
Nasonia vitripennis is a relatively small parasitoid wasp (Kingl993). The adult
females range from 1.0-3.5mm, and the males range from 0.6-2.4mm. N. vitripennis
parasitizes the pupal stage of several Diptera species (Graham 1969). Females use the
host to oviposit their eggs and also as a source of food. The female goes through a series
of steps to determine if the host is an appropriate host. She will drum, tap, and finally
drill. After all of that she may lay the eggs, take a meal, do both of them, or she may
leave. Moisture is important in finding a host. If a host is old or dry, she will leave it
alone (Edwards 1954).
N. vitripennis lay about 139 offspring (Graham 1969). The adult size is affected
by the number of offspring in the host. If there are many offspring in the host, they will
all be small. However, if there are only a few offspring in the host, they will be larger
(Whiting 1967). Virgin females lay only sons which develop from unfertilized eggs and

w

are haploid, but mated females lay both sons and daughters; the later developing from
fertilized eggs (Whiting 1967).
It takes approximately fourteen days for N. vitripennis to develop from an egg to
an adult at 26.7C (Graham 1969). The actual development rate can vary depending on
the temperature. The males will emerge from the hosts before the females (Whiting
1967). The males are bom with small wings, and they are not able to fly. The females
have larger wings and are able to fly. Therefore, mating must occur at the birth site, and
then the females fly to find suitable hosts (King 1993). As adults they can survive for a
couple of weeks, if given a food source (Carolina Biological Supply 1982).
For part one of this experiment, Nasonia vitripennis were observed to find out if
contact influenced activity levels. In a previous study, Nasonia vitripennis and S.
cameroni were picked up one time or five times with soft metal forceps and then
observed for ten minutes. The N. vitripennis time active was affected, but not the
number of hops and flights. However, another parasitoid wasp in the same family, S.

cameroni, had an increased activity level (Johnson 1990). For part two of the
experiment, mated and virgin N. vitripennis were observed to determine if there was a
difference in activity levels. Also the number of offspring produced was compared
between virgin and mated females.
Although they are wasps, N. vitripennis do not sting humans (Carolina Biological
Supply 1982). They can be found in North America (California, Florida, Illinois, New
York, North Carolina, and Texas), Canada (British Columbia and Quebec), Africa,
Australia, and Europe. They are ineffective when used for fly control under field
conditions (Graham 1969).

METHODS
The first part of this study took place over one and a half months. The second
part also took place over one and a half months. The hosts used for these experiments
were pupated Calliphora vomitoria. The wasps were kept in 24 hour light. When N.
vitripennis were in the pupal stage the males and females were separated. All of the
males were put together in one test tube. On the other hand for both experiments, the
females were put into individual test tubes. Honey was put into each test tube so that the
wasps had food. The females were isolated so that the effects of contact or lack of
contact could be studied.
The behavior of A. vitripennis was observed in a glass terrarium, covered with a
sheet of glass. The wasps were tapped out of their test tubes onto the top of a 6cm tall,
clear, plastic cylinder that was in the bottom center of the terrarium. Each wasp's
behavior was observed for ten minutes. The first behavior recorded was the total time
spent walking or flying, but not grooming. The other behaviors recorded were the
number of hops (distances less than two centimeters), the number of short flights
(distances between two and four centimeters), and the number of long flights (distances
greater than four centimeters).

The experiments were set up in pairs. For the first experiment, the first wasp in
the pair was not contacted. It was placed on the cylinder as described above and
observed. The second wasp of the pair was touched three times with a Q-tip (cotton
tipped applicator) after being placed on the cylinder and then it was observed. A
different Q-tip was used for each wasp. There was a total of thirty pairs (sixty wasps).
The second experiment was also set up in pairs. The first wasp was not mated. It
was tapped from its test tube onto the cylinder and it was observed for ten minutes. The
second wasp of the pair was mated and within a couple of minutes (less than 5 minutes)
it was placed onto the cylinder and observed for ten minutes. After each wasp was
observed it was placed back into its test tube with ten fresh hosts. The wasps were left
with the hosts for about 24 hours. Then the wasps were removed. When the new wasps
emerged from the hosts they were counted and recorded. Males, females and the number
of flies were each counted. This was done to see if there was a difference in the number
of offspring between virgin and mated females, and to see if activity levels were related
to the number of offspring.

RESULTS
In the first experiment, touching the wasps with a Q-tip three times appears to
increase the time active slightly (Table 1, t=1.77, df=58, ltp=0.04). There is not a
significant difference between the number of hops or long flights. The mean for the
number of short flights were the same. The touched wasps seemed to be extremely
active at the beginning of the ten minute period, and then their activity slowed down
slowly over time.

Table 1. Influence of Contact on Activity Levels of Nasonia vitripennis. Total Time
Active (seconds), Number of Hops, Number of Short Flights, and Number of
Long Flights Observed in a 10 minute period.

Touches

n

Time Active

with a

mean + se

Q-ttp

(range)

0

3

30

30

# of Hops
mean
(range)

# of S. Flights

it of L. Flights

mean
(range)

mean
(range)

299.85 ± 25.13

0.03

0.03

0

(14.59-496.75)

(0-1)

(0-1)

(0-0)

362.16 + 24.74

0.06

0.03

0.06

(76.67-580.10)

(0-1)

(0-1)

(0-1)

In the second experiment it appears that relative to the virgin females the mated
females were more active (Mann-Whitney U=250, nv=29, nm=30,2tp=0.005), had more
hops (Mann-Whitney 1X348, nv=29, nm-30,2tp=0.012), more short flights (MannWhitney U=377, nv=29, nm=30,2tp=0.044), and less long flights (Mann-Whitney
1X363, nv=29, nm=30,2tp=0.051), (Table 2). There was not a significant difference in
the head size of the virgin females compared to the mated females (nv=29, nm=30,
t=0.11, dX57,2tp=0.913). The virgin females produced all sons, and the mated females
produced about 60% sons. However, the mated female did not produce more offspring
than the virgin females (Table 2, nv=29, nm=30, X l.9, dX51,2tp=0.063).
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Time active was independent of the female's headwidth, for virgin females
(r =-0.10, n=29,2tp=0.60), and for mated females (r =-0.14, n=30,2tp=0.46). The
number of offspring produced was independent of the time active, for virgin females
(r =-0.03, n=26,2tp=0.14), and for mated females (r =0.06, n=27,2tp=0.77).

Table 2. Effects of mating on activity levels and offspring in Nasonia vitripennis.
Total Time Active (seconds), Number of Hops, Number of Short Flights,
Number of Long Flights, and Number of Offspring Produced.

n

Time Active

# of Hops # of S. Flights # of L. Flights # of Offspring

m ean±se

mean

mean

mean

(range)

(range)

(range)

(range)

0

0

0.34

(0-0)

(0-0)

(0-1)

Virgin 30 279.81 ±21.99
(10.32-518.20)

mean + se
(range)

35.23 ±4.06
(0-75)

Mated 30 358.32 ±21.82

0.20

0.13

0.20

24.66 ±3.81

(4.79-533.85)

(0-1)

(0-1)

(0-1)

(0-62)

DISCUSSION
A previous study showed that wasps that were picked up five times had a greater
time active than the wasps that were picked up only once (Johnson 1990). Experiment
one turned out as we expected. The wasps that were touched three times were more
active than the wasps that were not touched. This makes sense because females are
usually looking for a host to oviposit. The more they are contacted, the more females
they may assume there are around. This will cause them to look for different hosts, since
a host that is oviposited on by too many wasps will produce small or inviable offspring
(Johnson 1990). Alternatively, or in addition, the contact may indicate to a female that
she is mated and hence ready to leave the females in search of hosts. An increase in
activity level with contact has also been demonstrated in locusts (King personal
communication).
In experiment two, the mated females were expected to be more active, have a
greater number of hops, short flights, and long flights. Head size was expected to be
equal between mated and virgin females. All of these were true in this experiment. The
mated females were expected to produce more offspring than the virgin females. Virgin
females may want to wait to oviposit until they were mated. However, it turned out to be
the opposite of what was expected. The virgins produced more offspring, although not
significantly more. The mated females may have laid less offspring because they could
not find a satisfactory host, but to the best of my knowledge virgin and mated females
received the same age, size, and quality of hosts. Greater activity of mated compared to
virgin females is consistent with data on other parasitoid wasps and opposite data on
insects that are not parasitoid wasps (reviewed in King 1993). This experiment could be
repeated to see if the same results are found. Picking up the wasps may better simulate
predation whereas Q-tip contact may simulate contact by other N. vitripennis.
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